FRIDAY,  JULY  9,  1976 


PART  II: 


ENVIRONMENTAL 

PROTECTION 

AGENCY 


DRINKING  WATER 
REGULATIONS 

\ 

Radionuclides 


I 


28402 


RULES  AND  REGULATIONS 


Titi«  40 — Protection  of  Environment 

CHAPTER  1— ENVIRONMENTAL 
PROTECTION  AGENCY 

[FlUi  553-2] 

PART  141 — INTERIM  PRIMARY 
DRINKING  WATER  REGULATIONS 

Promulgation  of  Refutations  on 
Radionuclides 

On  August  14, 1975,  the  Environmental 
Protection  Agency  (EPA)  proposed  na- 
ticmal  interim  primary  drinking  water 
regulations  for  radioactivity  pursuant  to 
sections  1412,  1445,  and  1450  of  the  Pub- 
hc  Health  Service  Act  (“the  Act”),  as 
amended  by  the  Safe  Drinking  Water 
Act,  Pub:  L.  S3-S23,  40  FR  34324.  Numer¬ 
ous  writt^  comments  rni  the  proposed 
regulations  were  rectived,  and  a  public 
hearing  was  held  in  Washington  on  Sep¬ 
tember  10,  1975. 

TTie  regulations  for  radioactivity  are 
hereby  promulgated  In  final  form.  A 
number  of  changes  have  been  made  in 
the  proposed  regulations  in  response  to 
comments  received.  These  changes  repre¬ 
sent  efforts  to  clarify  what  are  neces¬ 
sarily  technical  and  cmnplex  provisions 
and  to  make  monitoring  requirments 
more  realistic.  The  pitmosed  maximum 
contaminant  levels  for  radionuclides 
have  been  retained  as  proposed. 

The  comments  received  on  the  pro¬ 
posed  regulations  and  EPA’s  response  to 
those  comments  are  discussed  in  detail 
in  Appendix  A.  Hie  prcnnulgated  radio¬ 
nuclides  regulations  and  Appendix  A 
should  be  read  in  the  context  of  the  na- 
timial  interim  primary  drinking  water 
regulations  as  a  whole.  Hie  regulations 
concmiing  microbi(dogical,  chemical 
and  i^sical  maximum  contaminant 
levels,  and  related  regulatkms  dealing 
with  puMic  notification  of  violations  and 
repcHts  and  record-keeping  by  public 
water  systems,  were  promulgated  (m  De¬ 
cember  24,  1975,  40  FR  59566. 

The  balance  of  this  preamble  discusses 
briefly  the  five  major  Issues  lUghltehted 
in  the  preamble  to  the  proposed  radio¬ 
nuclides  regulations,  and  lists  In  sum¬ 
mary  form  the  changes  made  in  the  pro¬ 
posed  regulations. 

Hie  meamble  of  the  prc^xised  regula¬ 
tions  listed  five  Issues  on  which  com¬ 
ment  was  particularly  requested: 

1.  Hie  number  and  location  ot  the 
puUic  water  systems  Impacted  by  the 
proposed  maximum  contaminant  levels 
f  >r  radionuclides. 

2.  The  number  and  location  of  water 
smvdies  requiring  radium  analysis  at 
the  proposed  2  pCl/liter  gross-alpha- 
particle-activity  screening  level. 

3.  The  estimated  preliminary  assess¬ 
ments  ol  the  costs  and  technology  for 
radium  removal. 

4.  Hie  validity  and  aimrt^iiiateness  of 
an  aggregate  dose  method  fm*  setting 
maximum  contaminant  levels. 

5.  The  acceptability  of  a  maximum 
contaminant  level  for  radium  of  5  pCi/ 
liter  as  opposed  to  a  higher  or  lower  level 

Pubtie  Water  Systems  Impacted:  lit¬ 
tle  slgnifleant  information  was  provided 
with  reqiect  to  the  numbnr  of  commu¬ 
nity  water  systems  that  may  exceed  the 


proposed  maximum  contaminant  levels. 
The  State  of  Texas  did  report  that  15 
community  water  systems  in  that  State 
would  exceed  the  5  pCl  limit  for  radium: 
EPA  estimated  in  the  preamble  to  the 
proposed  regulations  that  a  total  of  ap¬ 
proximately  500  of  the  Nation’s  commu¬ 
nity  water  systems  would  exceed  the  pro¬ 
posed  radium  limit.  It  Is  likely  that  rela¬ 
tively  few  community  water  systrais  cur¬ 
rently  exceed  the  proposed  maximum 
contaminant  levels  for  either  gross  alpha 
particle  activity  or  man-made  radio¬ 
activity.  Those  levels  are  intended  as 
preventative  limits  rather  than  as  cor¬ 
rective  limits. 

Public  Water  Systems  Requiring  Ra¬ 
dium  Analysis:  The  monitoring  re¬ 
quirements  for  the  radimn  maximum 
contaminant  level  provide  for  an  initial 
screening  measurement  of  gross  alpha 
particle  activity  to  determine  if  analy¬ 
sis  for  radium-226  is  needed.  EPA  re¬ 
quested  comment  on  the  n\imber  and 
location  of  community  water  systems 
that  would  exceed  the  proposed  screen¬ 
ing  level  of  2  pCl/1.  A  number  of  com¬ 
ments  were  received  on  the  posrible  im¬ 
pact  of  the  proposed  screening  level.  The 
principal  concern  expressed  was  that  a 
2  pCi /liter  screening  level  was  unneces¬ 
sarily  low  and  would  force  a  large  num¬ 
ber  of  public  water  systems  to  conduct 
expensive  radium  analyses  in  cases 
where  the  radium  limit  was  not  being 
exceeded. 

A  number  of  conunentors  were  under 
the  impression  that  radium  daughter 
products  were  in  equilibrimn  with  radi¬ 
um  in  drinking  water  so  that  their  ac- 
c(Hnpanying  alpha  particle  activity  would 
be  an  indication  of  radium.  Monitoring 
data  from  many  public  water  systons 
indicates  that  b^ause  of  differences  in 
solubility  and  geological  processes,  the 
alpha  particle  activity  is  frequently 
much  lower  than  would  be  observed  for 
an  equilibrium  mixture  of  radium  and 
daughter  products  and  sometimes  may  be 
no  greater  than  that  due  to  radlum-226 
alone. 

EPA  agrees  that  in  many  cases  ade¬ 
quate  protection  can  be  obtained  with 
a  screening  level  higher  than  2  pCI/liter 
provided  that  the  precision  of  tlte  meas¬ 
urement  is  great  enough  to  Insure  that 
the  gross  alpha  activity  is  unlikely  to 
exceed  5  pCl/1.  The  regulations  have  beoi 
amended  accordingly.  The  effect  of  this 
change  is  that  a  screening  test,  in  lieu 
of  radium  analysis,  is  permitted  for  most 
systems  having  gross  alpha  particle  ac¬ 
tivities  as  high  as  4  pCi/1.  However,  as 
noted  in  the  Statement  of  Basis  and  Pur¬ 
pose  for  the  proposed  radl(muclide  reg¬ 
ulations,  care  should  be  taken  in  evalu¬ 
ating  the  results  of  the  screening  test 
because  the  alpha  particle  activity  screen 
does  not  measure  radium-228,  a  beta 
emitter.  For  this  reason,  EPA  recom¬ 
mends  that,  in  localities  where  radium- 
228  may  be  present  in  significant  quan¬ 
tities,  the  State  establish  a  screening 
level  no  greater  than  2  pCi/liter. 

Costs  and  Technology  lor  Radium  Re¬ 
moval:  One  comment  on  radium  removal 
costs  stated  that  the  EPA  cost  esti¬ 
mates  may  be  too  high  because  new 


technologies  for  radium  removal  are  be¬ 
ing  developed.  Another  comment  stated 
that  the  EPA  estimates  appear  “reason¬ 
able  at  this  time,”  and  a  third  that  the 
estimates  are  “too  general”  in  that  sys¬ 
tem  size  was  not  considered. 

As  discussed  in  the  Statement  of  Basis 
and  Purpose  for  the  proposed  radionu¬ 
clides  regulations,  costs  for  radium  re¬ 
moval  were  foimd  to  be  essentially  in¬ 
dependent  of  system  size  for  systems 
treating  less  than  three  million  gallons 
per  day.  Since  there  are  no  data  indi¬ 
cating  that  the  maximum  contaminant 
level  for  radium  is  being  exceeded,  in 
systems  larger  than  this,  the  EPA  cost 
estimates  are  valid. 

Three  cmnmentors  thought  the  cost 
projections  for  radium  removal  might 
be  low  because  disposal  of  radium  wastes 
was  not  considered.  The  Agency  is  pres¬ 
ently  conducting  a  research  study  to  in¬ 
vestigate  disposal  costs.  Compared  to 
industrial  effluents  containing  radium, 
the  amount  of  radium  involved  is  quite 
small.  The  only  available  data  indicate 
that  a  commercial  waste  disposal  serv¬ 
ice  for  radioactive  materials  would  be 
expected  to  cost  about  50  cents  annually 
per  person  served  for  radimn  disposal. 
However,  costs  will  vary  depending  on 
locality  and  the  disposal  method  used. 
It  should  also  be  nob^  that  any  radium 
disposal  problems  generated  by  the  pro- 
p<M^  regulations  will  not  be  unlike  those 
already  encoimtered  by  the  many  com¬ 
munities  already  removing  radium  as 
part  of  their  water  softening  processing. 

Other  comments  suggested  considera¬ 
tion  of  occupational  exposure  to  radium 
in  water  treatment  plants.  The  Agency 
has  made  a  limited  examinatimi  of  the 
levels  of  radiation  in  the  vicinity  of  ion 
exchange  units  used  to  remove  radium 
in  operating  water  treatment  plants.  Ex- 
posture  levels  to  operating  personnel  are 
measurable  and  occupational  exposures 
could  range  up  to  25-100  mrem/yr.  These 
doses  are  well  below  the  Federal  (x:cu- 
pational  guides  for  radiation  workers 
of  5000  mrem/yr.  Appropriate  Federal 
Radiation  Guidance  will  be  provided  if 
future  studies  indicate  the  problem  of 
occupational  exposure  to  treatment  plant 
personnel  is  serious. 

One  commentor  questioned  the  effi¬ 
ciency  oi  radium  removal  by  ion  ex¬ 
change  used  in  the  cost  analysis  in  Ap¬ 
pendix  V  of  the  Statanent  of  Basis  and 
Purpose.  That  analysis  shows  that  treat¬ 
ment  cost  is  relatively  independent  of 
radliun  removal  efficiency  as  long  as  re¬ 
moval  exceeds  90  percent.  Operating 
data  frmn  cmrently  used  municipal  wa¬ 
ter  treatment  siratems  indicate  that  av¬ 
erage  radiiun  removal  efficiency  through¬ 
out  the  exchange  cycle  ranges  from  93 
to  97  percent. 

Aggregate  Dose  Level:  As  noted  in  the 
preamlfie  to  the  proposed  radionuclides 
regulations,  40  FR  34325,  EPA  considered 
but  rejected  the  use  of  an  aggregate  dose 
level  in  establishing  maximum  contami¬ 
nant  levds.  This  approach  would  con¬ 
sider  both  the  risk  to  individuals  and  the 
total  risk  to  the  population  served,  so 
that  the  maximum  contaminant  level 
would  be  inversely  related,  within  hm- 
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Its,  to  the  size  of  the  exposed  population 
group.  Comments  on  the  concept  ot  ag¬ 
gregate  dose  lereb  oeen^ehnlngly  en¬ 
dorsed  EPA’s  decision  not  to  use  that 
approach  in  the  developmoit  of  maxl- 
miun  levds  under  the  Safe  Drinking  Wa¬ 
ter  Act. 

Maximum  Contaminant  Level  for  Ra¬ 
dium:  A  number  of  States  submitted 
comments  on  EPA’s  pn^xjsal  to  establish 
the  maximum  contaminant  level  for  ra¬ 
dium  at  5  pCI/llter.  One  State  suggested 
that  a  limit  of  10  pCI/llter  be  established 
for  small  public  water  systems.  This  sug¬ 
gestion  has  not  been  accepted  by  EPA  be¬ 
cause  the  lee^lative  history  of  the  Safe 
Drinking  Water  Act  indicates  that,  to 
the  extent  possible,  all  persons  served  by 
public  water  systems  should  be  protected 
by  the  same  maximum  contaminant  lev¬ 
els.  A  niunber  of  other  States  expressed 
concurrence  in  the  5  pCl /liter  limit. 

One  commentor  cited  the  results  of  a 
UJ5.  Public  Health  Service  study  that  in¬ 
dicated  that  persons  in  commtmitles  with 
water  having  a  concentration  of  4.7  pCl/ 
liter  had  a  higher  mortality  incidence 
due  to  bone  sarcoma  than  persons  in 
communities  with  water  having  less  than 
1  pCl/liter.  The  commentor  contended 
that  the  USPHB  study  did  not  show  a 
significant  difference  in  cancer  risk  at 
a  95  percent  confidence  level,  and  that  in 
any  event  the  niunber  of  excess  cancers 
was  significantly  less  than  would  be  pre- 
dicted  on  the  basis  of  the  NAS-BEIR 
Report. 

EPA  notes  that  the  confidence  level  of 
the  USPHS  study  was  92  percent  which 
Is  not  significantly  different  from  a  95 
percent  criterion  considering  the  overall 
precision  of  the  USPHS  study.  Mortality 
estimates  on  which  the  S  pCi/liter  limit 
was  based  Included  an  cancers,  not  Just 
bone  sarcoma.  Moreover,  the  EPA  esti¬ 
mates  are  for  lifetime  exposures,  whereas 
most  of  the  participants  in  the  USPHS 
stu(hr  were  exposed  for  a  substantially 
shorter  period  of  time.  Moreover,  the  in- 
cidence  of  cancer  observed  in  the  USPHS 
study  is  somewhat  greater  than  would  be 
predicted  by  th^  linear  dose  response 
model  used  by  EPA.  not  less  as  suggested 
by  the  commentor.  Given  these  facts  it 
is  EPA’s  view  that  the  USPHS  study  sup¬ 
ports  its  use  of  risk  estimates  from  in¬ 
gested  radium  as  a  valid  measure  of  the 
impact  of  various  control  levels.  EPA 
will,  however,  study  new  cancer  incidence 
data  as  they  become  available  to  deter¬ 
mine  whether  the  5  pCl/Uter  level  pro¬ 
vides  appropriate  protection. 

Changes  Made  in  the  Proposed  Regu¬ 
lations: 

In  response  to  comments  received  on 
the  proposed  regulations,  a  number  of 
changes  have  been  made.  The  cmnments 
and  changes  are  discussed  in  some  detail 
in  Appendix  A.  The  following  list  sum¬ 
marizes  changes  which  have  been  made: 

1.  Section  141.2  has  been  revised  to 
simplify  the  definitions  of  "gross  alpha 
particle  activity"  and  "gross  beta  pa^- 
de  activity."  As  proposed  these  defini¬ 
tions  were  confusing  because  they  sou^t 
to  make  distinctions  which  were  mors 
propezity  set  focthln  ||  and  141.16. 


2.  Section  141.15  has  been  changred  to 
make  clear  that  the  maximum  ccmtami- 
nant  level  tar  gross  alpha  particle  activ¬ 
ity  does  not  miply  to  isotopm  of  uranium 
and  radon. 

3.  Section  141.16  has  been  redrafted 
for  clarity  and  provisions  relating  to  the 
means  of  detennining  comirfiance  have 
been  moved  to  9  141.26.  It  should  be  noted 
that  the  average  annual  concentration 
of  strontlum-90  yielding  4  mrem  per  year 
to  bone  marrow  is  8  pCi/1  not  2  pCi/1  as 
was  stated  in  the  Proposed  Regulations. 
Accordingly,  Table  A  in  Section  141.16 
has  been  corrected  and  the  detection 
limit  for  stroatium-90  listed  in  Table  B, 
9  141.25  has  been  changed  to  3pCi/l. 

4.  Section  141.25  has  been  revised  to 
include  newer  analytical  methods  and  to 
delete  some  obsolescent  methods.  The 
definition  of  detection  limit  has  been 
changed  to  indicate  clearty  that  it  anpUes 
only  to  uncertainty  in  the  precision  of 
the  measurement  due  to  counting  errors. 
Also,  a  new  detection  limit  of  4  pCt/VLtex 
has  been  established  for  gross  beta  par¬ 
ticle  activity  so  that  gross  beta  analsrsis 
may  be  substituted  for  strontium-89  and 
cesium-134  analyses  in  some  cases.  It 
should  be  noted  that  under  9  141.27  the 
State,  with  the  cooeurrence  of  the  Ad¬ 
ministrator,  may  authorize  the  use  of  al¬ 
ternative  analytical  methods  having  the 
same  precision  and  accuracy  as  those 
listed  in  99  141.25  and  141.26. 

5.  Section  141.26  has  been  redrafted  for 
clarity  and  the  alpha  particle  activity 
screening  levd  has  been  redefined  to  pro¬ 
vide  a  higher  gross  alpha  screening  limit 
as  long  as  the  precision  of  measurement 
insures  that  the  gross  alpha  activity  is 
unllktiy  to  exceed  5  pCi/l.  Also,  the  re¬ 
quirement  for  quarterty  sampling  has 
been  revised  to  permit  a  yearty  sample 
where  a  one-year  record  based  on  quar- 
teriy  samiding  has  indicated  the  average 
annual  gross  alpha  particle  activity  and 
radium-226  activity  to  be  less  than  half 
the  applicable  maximum  contaminant 
level,  liie  period  allowed  for  initial  moni¬ 
toring  has  been  extended  to  three  years 
rather  than  two  years  after  the  effective 
date  of  these  regulations;  Also,  rather 
than  require  that  subsequent  monitoring 
be  every  three  yean  for  ground  water 
and  every  five  years  for  surface  water, 
monitor!^  for  both  ground  water  and 
surface  water  will  be  required  every  four 
years. 

6.  Section  141.26  has  been  amended  to 
provide  that,  when  ordored  by  the  State, 
a  community  water  system  will  be  re¬ 
quired  to  participate  in  a  watershed 
monitoring  program  for  man-made  ra¬ 
dioactivity.  EPA  recommends  that 
States  require  such  programs  in  each 
principal  watershed  under  their  jurisdic¬ 
tion.  In  addition,  the  provision  allowing 
the  use  of  discharge  ^ta  from  nuclear 
facilities  in  lieu  of  special  monitoring  for 
man-made  radioactivity  has  been 
amended  to  allow  only  the  use  of  en¬ 
vironmental  surveillance  data  taken  in 
conjunction  with  the  State.  Also  in 
9 141.26  a  screoiing  level  for  gross  beta 
particle  activity  has  been  established  to 
reduce  the  cost  of  monitoring  water  sys¬ 
tems  affected  by  nuclear  facilities.  . 
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If  any  screening  leveto  fmr  gross  beta 
particle  activity  are  exceeded,  Identifica- 
tiim  of  specific  radionuclides  is  manda¬ 
tory  prior  to  public  notification  and  Ini¬ 
tiation  of  any  enfmeement  action.  In  ad¬ 
dition  to  the  gross  beta  particle  activity 
measurement,  it  may  be  necessary,  as  new 
mergy  techne^ogies  become  available  in 
the  future,  to  mcmitor  for  specific  man¬ 
made  contaminants  other  than  those  cur¬ 
rently  identified.  The  Act  provides  that 
these  regulations  may  be  amended  from 
time  to  time. 

EtTECTivE  Date  ^ 

SecUon  1412(a)(3)  of  the  Act  pro¬ 
vides  that  “The  Interim  primary  regu¬ 
lations  first  promulgated  *  *  *  shall  take 
effect  eightera  months  after  the  date  of 
their  iMTomulgation.”  The  interim  pri¬ 
mary  regulatioDs  first  turomulgatcd  were 
those  for  microblzrfogical,  chemical  and 
physical  cMitaminants.  They  were  pro¬ 
mulgated  (m  December  24,  1975,  and  will 
become  effective  June  24,  1977.  Because 
it  is  desirable  that  all  ck  the  basic  In¬ 
terim  primary  drinking  water  regulations 
take  effect  on  the  same  date,  and  in  view 
of  the  long  lead  time  provided  to  public 
water  systems  for  compliance  with  these 
radionuclide  fegulationa,  the  radio¬ 
nuclide  regulations  also  will  become  ef¬ 
fective  on  June  24,  1977.  i 

R  is  hereby  cei*tlfled  that  the  eco¬ 
nomic  and  Infiationuy  impacts  of  these 
regulations  have  been  carefhUy  evalu¬ 
ated  in  accordance  with  Executive  Or¬ 
der  11821,  and  it  has  been  determined 
that  an  Inflation  Impact  Statement  is 
not  required.  (The  estimated  ten  mil- 
lion  dollar  annual  cost  is  less  than  the 
one-hundred  million  didlar  annual  eost 
cut-off  established  as  the  minimum  for 
which  an  Inflation  Impact  Statement  is 
required.) 

Fear  the  reasons  giv«a  above.  Part  141, 
Chapter  40  of  the  COd6  of  Federal  Reg¬ 
ulations  is  hereby  amended  as  follows; 

Russell  TfeAnr, 
Administrator. 

June  28.  1976.  ( 

1.  By  revising  i  141.2  to  Include  the 
following  new  paragraphs  (J)  through 
(o): 

S  141.2  Defiaitions. 

•  •  •  •  0  • 

(J)  "Dose  equivalent"  means  the  prod¬ 
uct  of  the  abiKwbed  dose  from  ionizing 
radiation  and  such  factors  as  account  for 
differences  in  biological  effectiveness  due 
to  the  type  of  radiation  and  its  distribu¬ 
tion  in  the  body  as  specified  by  the  In¬ 
ternational  Commission  on  Radiological 
Units  and  Measurements  (ICRU) . 

(k)  “Rem"  means  the  unit  of  dose 

equivalent  from  Imiizing  radiation  to  the 
total  body  or  any  internal  organ  or  or¬ 
gan  system.  A  “millirem  (mrem)”  is 
1/1000  of  a  ran.  • 

(l)  “Plcocurle  (pCi)  ’’  means  that  quan- 

ti^  of  radioactive  material  producing 
2.22  nuclear  transfmmations  per  min-  > 
ute.  ‘ 

(m)  “Gross  alpha  particle  activity" 
means  the  total  radioactivity  due  to 
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alpha  particle  emlsslMi  as  Inlerred  from 
measurements  on  a  dry  sample. 

(n)  “Man-made  beta  particle  and  pho* 
ton  emitters’*  means  all  radionuclides 
emitting  beta  particles  and/or  photons 
listed  In  Ma^timum  Permissible  Body 
Burdens  and  Maximum  Permissible  Oon- 
centratimi  of  Radicmuclldes  In  Air  or 
Water  for  Occupational  Exposure,  NBS 
Handbook  69,  except  the  daughter  prod¬ 
ucts  of  thoriiim-232,  uranlum-235  and 
uranlum-238. 

(o)  “Gross  beta  particle  activity” 
means  the  total  radioactivity  due  to  beta 
particle  emisslcm  as  inferred  from  meas¬ 
urements  on  a  dry  sample. 

2.  By  adding  §i  141.15,  141.16,  141.25 
and  141.26  as  follows; 

S  141.15  Maximum  contaminant  Icvds 
for  radium-226,  radium-228,  and 
groM  al|dia  particle  radioactivity  in 
community  water  systems. 

The  foUowing  are  the  maximum  con¬ 
taminant  levels  for  radium-226,  radium- 
228,  and  gross  ali^a  particle  radio¬ 
activity: 

(a)  Combined  radium-226  and  radl- 
um-228— 5  pCl/1. 

<b)  Gross  alfdia  particle  activity  (in¬ 
cluding  radlum-226  but  excluding  radon 
and  uranliun) — 15  pCl/1. 

§  141.16  Blaximum  contaminant  levds 
for  beta  particle  and  photon  radio¬ 
activity  from  man-made  radionu¬ 
clides  in  community  water  systems. 

(a)  Ihe  average  annual  concentration 
of  beta  particle  and  i^oton  radioactivity 
from  man-made  radionuclides  In  drink¬ 
ing  water  shall  not  produce  an  annual 
dose  equlvalmt  to  the  total  body  or  any 
internal  organ  greater  than  4  milUrem/ 
year. 

(b)  Except  for  the  radionuclides  listed 
In  Table  A,  the  concentration  of  man¬ 
made  radionuclides  causing  4  mrem  total 
body  or  organ  dose  equivalents  shall  be 
calculated  on  the  basis  of  a  2  liter  per 
day  drinking  water  Intake  using  the  168 
hour  data  listed  In  "Maximum  Permis¬ 
sible  Body  Burdens  and  Maximum  Per¬ 
missible  Concentration  of  Radionuclides 
in  Air  or  Water  for  Occupational  Ex¬ 
posure,"  NBS  Handbook  69  as  ammded 
August  1963,  UB.  Department  of  Com¬ 
merce.' If  two  or  more  radlcmuclldes  are 
present,  the  sum  of  their  annual  dose 
equivalent  to  the  total  body  or  to  any 
organ  shall  not  exceed  4  millirem/year. 


Tablx  a. — Average  annual  concentrations 
assumed  to  produce  a  total  body  or  organ 
dose  of  4  mrem/yr 


RadionucUdf 

CriticAl  organ 

pOl 

per  liter 

Tritliiin... . 

.  Total  body . 

20,000 

StronUnin-M _ 

..  Bone  marrow . 

« 

§  141.25  Analytical  Methods  for  Radio¬ 
activity. 


(a)  The  methods  specified  in  Interim 
Radiochemical  Methodology  for  Drink¬ 
ing  Water,  Environmental  Monitoring 
and  Support  Laboratory,  EPA-600/4-75- 
008,  USEPA,  Cincinnati,  CMilo  45268,  or 


those  listed  below,‘are  to  be  tised  to  de¬ 
termine  comi^ance  with  8(  141.15  and 

141.16  (radioactivity)  except  In  cases 
where  alternative  methods  have  been  ap¬ 
proved  In  accordance  with  S  141.27. 

(1)  Gross  Alpha  and  Beta — ^Method 
302  “Gross  Alpha  and  Beta  Radioactivity 
in  Water”  Standard  Methods  for  the  Ex¬ 
amination  of  Water  and  Wastewater, 
13th  EkUtion,  American  Public  Health 
Associatimi,  New  York,  N.Y.,  1971. 

(2)  Total  Radium — ^Method  304  “Ra¬ 
dium  in  Water  by  Precipitatlcm”  Ibid. 

(3)  Radluitt-226— Method  305  “Radl- 
um-226  by  Radon  In  Water”  Ibid. 

(4)  Strontlum-89.00  —  Method  303 
“Total  Strontium  and  Strontium-90  In 
Water”  Ibid. 

(5)  Tritium — Method  306  “Tritium  In 
Water”  Ibid. 

(6)  Ceslum-134  —  A8TM  D-2459 
“Gamma  Spectrometry  In  Water,”  1975 
Annual  Book  of  ASTM  Standards,  Water 
and  Atmospheric  Analysis,  Part  31, 
American  Society  tor  Testing  and  Mate¬ 
rials,  Philadelphia,  PA.  (1975). 

(7)  Uranium — ASTM  D-2907  "Micro- 
quantities  of  Uranium  in  Water  by 
Fluorometry,”  Ibid. 

(b)  When  the  Identification  and  meas¬ 
urement  of  radionuclides  other  than 
those  listed  In  paragn^fii  (a)  Is  required, 
the  following  references  are  to  be  used, 
except  In  cases  vdiere  alternative 
methods  have  been  approved-ln  accord¬ 
ance  with  i  141.27. 

(1)  Procedures  for  Radiochemical 
Analysis  of  Nuclear  Reactor  Aqueous  So¬ 
lutions,  H.  L.  Krieger  and  8.  Gold,  EPA- 
R4-73-4)14.  USEPA,  Cincinnati,  Ohio, 
May  1973. 

.(2)  HASL  Procedure  Manual,  Edited 
by  John  H.  Harley.  HASL  300,  ERDA 
Health  and  Safety  Lab<Nratory,  New 
York,  N.Y.,  1973. 

(c)  For  the  purpose  of  monitoring 
radioactivity  concentrations  In  drinking 
water,  the  required  sensitivity  of  the 
radioanalysis  Is  defined  In  terms  of  a  de¬ 
tection  limit.  The  detection  limit  shall 
be  that  ccmcentration  which  can  be 
coimted  with  a  precision  of  plus  or  minus 
100  percent  at  the  95  percent  confidence 
level  (1.96ff  where  a  is  the  standard  de¬ 
viation  of  the  net  counting  rate  of  the 
sample) . 

(1)  To  determine  compliance  with 
S  141.15  (a)  the  detection  limit  shall  not 
exceed  1  pCl/1.  To  determine  compliance 
with  8  141.15(b)  the  detection  limit  shaU 
not  exceed  3  pCl/1. 

(2)  To  determine  ccmipUance  with 

1 141.16  the  detection  limits  shall  not  ex¬ 
ceed  the  concentrations  listed  In  Table  B. 

Tablk  B. — ^Dbtxction  Lmrrs  rox  Maw-kaok 

Beta  Pakticlx  and  Photon  Emittess 

Radionuclide  Detection  limit 

Tritium _  1,000  pCl/1. 

Strontlum-89  _  10  pCi/1. 

Strontium-90  _  2  pCl/1. 

lodlne-lSl  . .  1  pCl/1. 

Ceslum-13A _  10  pCl/1. 

Gross  beta _  4  pCi/l. 

Other  radionuclides.,  vto  of  the  applicable 

limit. 

(d)  To  judge  compliance  with  the 
maximum  contaminant  levels  listed  in 
sections  141.15  and  141.16,  averages  of 


data  shall  be  used  stnd  shall  be 
rounded  to  the  same  number  of  signif¬ 
icant  figures  as  the  msucimum  contsun- 
Inant  level  for  the  substance  in  question. 

§  141.26  Monitoring  Frequency  few  Ra¬ 
dioactivity  in  Commanity  Water  Sys¬ 
tems. 

(a)  Monitoring  requirements  for  gross 
alidia  pmticle  activity,  radlum-226  and 
radium-228. 

( I )  Initial  sampling  to  determine  com¬ 
pliance  with  8  141.15  shall  begin  within 
two  years  of  the  effective  date  of  these 
regulaticms  and  the  analysis  shall  be 
completed  within  three  years  of  the  effec¬ 
tive  date  of  these  regulations.  Cmnpll- 
anc^  shall  be  based  on  the  analysis  of 
an  annual  composite  of  four  consecutive 
quarterly  samples  or  the  average  of  the 
analyses  of  four  samples  obtained  at 
quarterly  Intervals.  ' 

(1)  A  gross  alr^  particle  activity 
measur^nent  may  be  substituted  for  the 
required  radlum-226  and  radium-228 
analysis  Provided.  That  the  measmed 
gross  alpha  particle  activity  does  not  ex¬ 
ceed  5  pCl/1  at  a  confidence  level  of  95 
percent  (1.65ff  where  a  is  the  standard 
deviation  of  the  net  counting  rate  of  the 
sample) .  In  localities  where  radlum-228 
may  be  present  in  drinking  water,  it  Is 
recommended  that  the  State  require 
radium-226  and/or  radlum-228  analyses 
when  the  gross  alpha  particle  activity  ex¬ 
ceeds  2  pCi/1. 

(II)  Wh«i  the  gross  alpha  particle 
activity  exceeds  5  pCfi/l,  the  same  or  an 
equivalent  sample  shall  be  analyzed  for 
radlum-226.  If  the  conc^tratlon  of 
radium-226  exceeds  3  pCi/1  the  same  or 
an  equivalent  sample  shall  be  analyzed 
for  radium-228. 

(2)  For  the  initial  analysis  required  by 
paragraph  (a)  (1),  data  acquired  within 
one  year  prior  to  the  effective  date  of  this 
part  may  be  substituted  at  the  discretion 
of  the  State. 

(3)  Suppliers  of  water  shall  monitor  at 
least  once  every  four  years  following  the 
procedure  required  by  paragraph  (a)  (1) . 
At  the  discretion  of  the  State,  when  an 
annual  record  taken  In  conformance  with 
paragraph  (a)(1)  has  established  that 
the  average  annual  concentration  is  less 
than  half  the  maximum  contaminant 
levels  established  by  8  141.15,  analysis  of 
a  single  sample  may  be  substituted  for 
the  quarterly  sampling  procedure  re¬ 
quired  by  paragraph  (a)  (1) . 

(I)  More  frequent  monitoring  shall  be 
conducted  when  ordered  by  the  State  in 
the  vicinity  of  mining  or  other  (^)erations 
which  may  contribute  alpha  particle 
radioactivity  to  either  surface  or  groimd 
water  somces  of  drinking  water. 

(II)  A  supplier  of  water  shall  monitor 
in  conformance  with  paragraph  (a)(1) 
within  one  year  of  the  introduction  of  a 
new  water  source  for  a  communis  water 
system.  More  frequent  monitoring  shall 
be  conducted  when  ordered  by  the  State 
in  the  event  of  possible  contamination  or 
when  changes  In  the  distribution  system 
or  treatment  processing  occiu:  which  may 
Increase  the  concentration  of  radio¬ 
activity  in  finished  water. 

(ill)  A  community  water  system  using 
two  or  more  sources  having  different  con- 
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centrations  of  radioactivity  shall  monitor 
source  water,  in  addition  to  water  from 
a  free-flowing  tap,  when  ordered  by  the 
State. 

(iv)  Monitoring  for  compliance  with 

141.15  after  the  initial  period  need  not 
nclude  radium-228  except  when  required 
by  the  State,  Provided,  That  the  average 
annual  concentration  of  radium-228  has 
been  assayed  at  least  once  using  the 
quarterly  sampling  procedure  required  by 
paragraph  (a)(1). 

<v)  Suppliers  of  water  shall  conduct 
annual  monitoring  of  any  community 
water  system  in  which  the  radium-226 
concentration  exceeds  3  pCi/1,  when  or¬ 
dered  by  the  State. 

(4>  If  the  average  annual  maximum 
contaminant  level  for  gross  alpha  parti¬ 
cle  activity  or  total  radium  as  set  forth 
in  S  141.15  is  exceeded,  the  supplier  of  a 
community  water  system  shall  give  no¬ 
tice  to  the  State  pursuant  to  §  141.31  and 
notify  the  public  as  required  by  §  141.32. 
Monitoring  at  quarterly  intervals  shall 
be  continued  until  the  annual  average 
concentration  no  longer  exceeds  the 
maximum  contaminant  level  or  until  a 
monitoring  schedule  as  a  condition  to  a 
variance,  exemption  or  enforcement  ac¬ 
tion  shall  become  effective. 

(b)  Monitoring  requirements  for  man¬ 
made  radioactivity  in  community  water 
systems. 

(1)  Within  two  years  of  the  effective 
date  of  this  part,  systems  using  surface 
water  sources  and  serving  more  than 
100,000  persons  and  such  other  com¬ 
munity  water  systems  as  are  designated 
by  the  State  shall  be  monitored  for  com¬ 
pliance  with  S  141.16  by  analysis  of  a 
composite  of  four  consecutive  quarterly 
samples  or  analysis  of  four  quarterly 
samples.  Compliance  with  §  141.16  may 
be  assumed  without  further  analysis  if 
the  average  annual  concentration  of 
gross  beta  particle  activity  is  less  than 
50  pCi/ 1  and  if  the  average  annual  con¬ 
centrations  of  tritium  and  strontium-90 
are  less  than  those  listed  in  Table  A,  Pro¬ 
vided,  That  if  both  radionuclides  are 
present  the  sum  of  their  annual  dose 
equivalents  to  bone  marrow  shall  not  ex¬ 
ceed  4  millirem/year. 

(1)  If  the  gross  beta  particle  activity 
exceeds  50  pCi/1,  an  analysis  of  the  sam¬ 
ple  must  be  performed  to  identify  the 
major  radioactive  constituents  present 
and  the  appropriate  organ  and  total  body 
doses  shall  be  calculated  to  determine 
compliance  with  §  141.16. 

(ii)  Suppliers  of  water  shall  conduct 
additional  monitoring,  as  ordered  by  the 
State,  to  determine  the  concentration  of 
man-made  radioactivity  in  principal  wa¬ 
tersheds  designated  by  the  State. 

(iii)  At  the  discretion  of  the  State, 
suppliers  of  water  utilizing  only  ground 
waters  may  be  required  to  monitor  for 
man-made  radioactivity. 

(2)  For  the  initial  analysis  required 
by  paragraph  (b)(1)  data  acquired 
within  one  year  prior  to  the  effective  date 
of  this  part  may  be  substituted  at  the 
discretion  of  the  State. 

(3)  After  the  initial  analysis  required 
by  paragraph  (b)(1)  suppliers  of  water 


shall  monitor  at  least  every  four  years 
following  the  procedure  given  in  para¬ 
graph  (b)(1). 

(4)  Within  two  years  of  the  effective 
date  of  these  regulations  the  supplier 
of  any  community  water  system  desig¬ 
nated  by  the  State  as  utilizing  waters 
contaminated  by  effluents  from  nuclear 
facilities  shall  initiate  quarterly  moni¬ 
toring  for  gross  beta  particle  and  iodine- 
131  radioactivity  and  annual  monitoring 
for  strontiiun-90  and  tritium. 

(i)  Quarterly  monitoring  for  gross  beta 
particle  activity  shall  be  based  on  the 
analysis  of  monthly  samples  or  the  ana¬ 
lysis  of  a  composite  of  three  monthly 
samples.  The  former  is  recommended. 
If  the  gross  beta  particle  activity  in  a 
sample  exceeds  15  pCi/ 1,  the  same  or  an 
equivalent  sample  shall  be  analyzed  for 
strontium-89  and  ceslum-134.  If  the  gross 
beta  particle  activity  exceeds  50  pCi/1, 
an  analysis  of  the  sample  must  be  per¬ 
formed  to  identify  the  major  radioactive 
constituents  present  and  the  appropriate 
organ  and  total  body  doses  shall  be  cal¬ 
culated  to  determine  compliance  with 
S  141.16. 

(il)  For  iodine-131,  a  composite  of 
five  consecutive  daily  samples  shall  be 
analyzed  once  each  quarter.  As  ordered 
by  the  State,  more  frequent  monitoring 
shall  be  conducted  when  iodine-131  is 
identified  in  the  finished  water. 

(ili>  Annual  monitoring  for  stron¬ 
tium-90  and  tritium  shall  be  conducted 
by  means  of  the  analysis  of  a  composite 
of  four  consecutive  quarterly  samples  or 
analysis  of  four  quarterly  samples.  The 
latter  procedure  is  recommend^. 

(iv)  The  State  may  allow  the  substi¬ 
tution  of  environmental  surveillance 
data  taken  in  conjunction  with  a  nuclear 
facility  for  direct  monitoring  of  man¬ 
made  radioactivity  by  the  supplier  of 
water  where  the  State  determines  such 
data  is  applicable  to  a  particular  ccun- 
munity  water  system. 

(5)  If  the  average  annual  maximum 
contaminant  level  for  man-made  radio¬ 
activity  set  forth  in  §  141.16  is  exceeded, 
the  operator  of  a  community  water  sys¬ 
tem  shall  give  notice  to  the  State  pur¬ 
suant  to  S  141.31  and  to  the  public  as  re¬ 
quired  by  §  141.32.  Monitoring  at 
monthly  intervals  shall  be  continued  im- 
til  the  concentration  no  longer  exceeds 
the  maximum  contaminant  level  or  imtil 
a  monitoring  schedule  as  a  condition  to 
a  variance,  exemption  or  enforcement 
action  shall  become  effective. 

Appendix  A 

RESPONSE  TO  PUBLIC  COMMENTS 

Proposed  National  Interim  Primary  Drink¬ 
ing  Water  Regulations  for  radionuclides,  40 
FR  34324 ,  were  published  for  comment  on 
August  14,  1976.  Written  comments  on  the 
proposed  regulations  were  received,  and  a 
public  hearing  on  the  proposal  was  held  in 
Washington  on  September  10,  1976.  As  a 
result  of  review  of  the  written  comments 
and  of  testimony  at  the  public  hearing,  as 
well  as  further  consideration  of  the  avail¬ 
able  data  by  KPA,  a  number  of  changes  have 
been  made  in  the  proposed  regulations.  TTie 
principal  changes  are  summarized  In  the 
Preamble  to  the  final  regulations.  The  pur¬ 


pose  of  this  Appendix  is  to  discuss  the  com¬ 
ments  received  on  various  aspects  of  the 
proposed  regulations,  and  to  explain  EPA’s 
response  to  those  comments. 

Part  I  of  the  Appendix  deals  with  com¬ 
ments  on  specific  provisions  of  the  proposed 
regulations,  in  numerical  order.  Part  II  con¬ 
cerns  more  general  comments  received  by 
EPA.  Responses  to  the  five  specific  issues  on 
which  comments  were  solicited  in  the  Au¬ 
gust  14  proposal  are  reviewed  and  discussed 
in  the  preamble  to  the  promulgated  regula¬ 
tions.  Part  III  is  the  Agency’s  policy  State¬ 
ment  of  March  3.  1976,  on  the  Relationship 
between  radiation  dose  and  effect. 

PART  I 

Coviments  on  Specific  Prot'isions  of  the 
Proposed  Regulations  §  141.2 — Definitions 

A  number  of  commentors  stated  that  the 
definitions  given  In  S  141.2  for  gross  beta 
particle  and  gross  alpha  particle  activity 
were  confusing  because  they  excluded  cer¬ 
tain  radionuclides.  These  definitions  have 
been  redrafted  to  omit  the  exclusions,  which 
are  more  properly  dealt  with  in  the  basic 
regulations. 

§  141.15 - MAXIMUM  CONTAMINANT  LEVELS  OP 

RADIUM-22e,  RADIUM-22S,  AND  GROSS  ALPHA 

PARTICLE  RADIOACTTVrrY 

Several  comments  suggested  that  the 
maximum  contaminant  level  for  gross  alpha 
particle  activity  should  state  clearly  that 
this  limit  does  not  apply  to  isotopes  of 
uranium  and  radon.  This  was  the  intention 
of  the  proposed  regulations,  and  {  141.16  has 
been  redrafted  accordingly.  Some  commen¬ 
tors  requested  clarification  of  the  Impact  of 
the  exclusion  of  uranium  and  radon  on 
monitoring  procedures  and  compliance.  It 
Is  true  that  the  sample  preparation  tech¬ 
niques  specified  in  !  141.26  preclude  the 
measurement  of  the  gaseous  radionuclides 
radon-220  and  radon -222.  Their  daughter 
products,  however,  will  be  retained  In  the 
sample  as  intended  by  these  regulations.  As 
noted  in  the  Statement  of  Basis  and  Pur¬ 
pose,  one  of  the  main  intentions  of  the 
maximum  contaminant  level  for  gross  alpha 
particle  activity  is  to  limit  the  concentra¬ 
tion  of  long  half-life  radium  daughters.  In 
cases  where  gross  alpha  particle  activity  ex¬ 
ceeds  16  pCl  per  liter,  analysis  of  the  water 
for  Its  uranium  content  by  chemical  or  other 
means  will  be  needed  to  determine  compli¬ 
ance.  Except  in  ground  water  Impacted  by 
uranium-bearing  ores,  such  analyses  will 
rarely  be  necessary. 

Two  commentors  mentioned  that  no  ra¬ 
tionale  for  the  gross  alpha  particle  maxi¬ 
mum  contaminant  limit  of  16  pCl/I  was 
given  in  the  preamble  to  the  proposed  reg¬ 
ulations.  The  rationale  for  this  limit  is,  how¬ 
ever,  discussed  in  the  Statement  of  Basis  and 
Purpose.  It  is  based  on  a  consideration  of  the 
radiotoxicity  of  other  alpha  particle  emitting 
contaminants  relative  to  radium.  The  16 
pCl/1  gross  alpha  particle  limit,  which  in¬ 
cludes  radium -226  (but  not  uranium  or 
radon) ,  is  based  on  the  conservative  assump¬ 
tion  that  if  the  radium  concentration  is  6 
pCi/1  and  the  balance  of  the  alpha  particle 
activity  is  due  to  the  next  most  radiotoxic 
tdpha  particle  emitting  chain  starting  with 
lead-210,  the  dose  to  bone  will  not  be  unduly 
Increased.  Though  leas  precise  than  setting 
maximum  contaminant  levels  for  lead-210 
specifically,  the  establishment  of  a  limit  on 
gross  alpha  particle  activity  is  more  in  keep¬ 
ing  with  the  current  capability  of  State 
laboratories  while  providing  significant  pub¬ 
lic  health  protection.  Reasons  for  omitting 
uranium  and  radon  from  the  limit  for  gross 
alpha  particle  activity  are  given  in  the  States 
ment  of  Basis  and  Purpose. 
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SI  41. 16 — MAXIMUM  CONTAMINANT  LEI’ELS  OT 

beta  FABTICr*  AND  PHOTON  EAOIOACTIVITY 

FROM  MAN-MADE  RADIONUCLIDES 

SeTersl  oommentors  had  dllBculty  Inter¬ 
preting  toils  section.  It  has  been  redrafted 
and  that  portion  of  the  proposed  maximum 
contaminant  level  for  man-made  radioactiv¬ 
ity  dealing  with  compliance  has  been  moved 
to  S  141.26  for  purposes  of  clarity. 

One  commentor  questioned  the  basis  of 
the  selection  of  tOie  proposed  4  milllrem  an¬ 
nual  limit.  As  stated  In  the  preamble  to  the 
proposed  regulations,  the  four  milllrem  per 
year  limit  for  man-made  radioactivity  was 
chosen  on  the  basis  of  avoiding  undesirable 
future  contamination  of  public  water  sup¬ 
plies  as  a  result  of  controllable  human  ac¬ 
tivities.  Current  levels  of  radioactivity  In 
public  water  systems  are  below  the  proposed 
limit.  Appix^rlate  data  on  this  point  Is  pro¬ 
vided  In  the  Statement  of  Basis  and  Pur^e. 

Reference  was  made  by  one  commentor  to 
the  Nuclear  Regulatory  Commission  design 
criteria  for  light  water  reactors  which  limits 
the  thyroid  dose  from  a  single  nuclear  re¬ 
actor  due  to  the  liquid  pathway  to  ten  mll- 
llrem  per  year.  The  commentor  suggested 
that  thiw  number  Is  In  conflict  with  the 
proposed  maximum  contaminant  level  for 
man-made  radioactivity.  However,  because 
the  two  levels  are  computed  on  different 
bases,  Iodine-131  concentrations  meeting 
NBC  design  criteria  would  also  meet  maxi¬ 
mum  contaminant  limits.  Therefore,  there 
Is  no  conflict  between  these  regulations  and 
NRC  design  criteria.  It  should  be  noted, 
however,  that  the  NRC  limits  are  design  cri¬ 
teria,  not  operational  limits,  and  apply  to 
only  a  single  nuclear  reactor.  The  EPA  max- 
Imiun  contaminant  limits  have  a  completely 
different  application.  They  aiH>ly  to  the  fln- 
Ished  waters  served  by  a  c<Mnmunity  water 
system  which  may  use  source  waters  con¬ 
taminated  by  several  reactors  or  other  nu¬ 
clear  facilities. 

Another  commentor  stated  that  the  stron- 
tlum-90  maximum  contaminant  level  would 
produce  a  bone  cancer  dose  of  4  milllrem 
per  year  only  after  several  decades  of  In¬ 
take.  That  Is  correct — all  of  the  maximum 
contaminant  levels  are  based  on  an  assumed 
lifetime  Ingestion  at  the  concentration 
limits. 

A  few  oommentors  stated  that  because  In 
some  localities  the  dose  from  strontium-90 
in  milk  exceeds  4  mrem  per  year,  the  maxi¬ 
mum  contaminant  level  for  strontium-90  In 
drinking  water  should  be  eliminated  or  made 
greater.  The  Administrator  does  not  agree 
that  the  radioactive  contamination  of  milk 
and  milk  products,  which  may  occur  In  some 
localities.  Is  a  proper  basis  for  relaxing  max¬ 
imum  contaminant  levels  for  drinking  wa¬ 
ter.  The  maximum  contaminant  level  for 
Etrontium-90  Is  not  exceeded  in  community 
water  systems  at  present  nor  is  It  likely  to 
be  exceeded  In  the  foreseeable  future.  To 
permit  unnecessary  contamination  of  public 
water  systems  because  of  other  environ¬ 
mental  pathways  Impacting  on  man  would 
be  Inappropriate. 

A  few  commentors  suggested  that  2  liters 
per  day  was  not  an  appropriate  Ingestion 
rate  assumption  for  drinking  water.  The 
Administrate  notes  that  a  2  liter  per  day 
Intake  is  assumed  tar  establishing  maximum 
contaminant  levels  for  all  contaminants,  not 
Just  radioactivity,  and  that  this  question 
has  been  discussed  at  length  In  the  preamble 
and  Appendix  A  to  the  National  Interim 
Primary  Drinking  Water  Regulations,  40  FR 
S9S75. 

A  feiy  commentors  asked  why  potassium- 
40  was  not  considered  as  part  of  the  maxi¬ 
mum  contaminant  level  for  beta  particle 
radioactivity.  The  amount  of  potassium  In 
the  body  Is  controlled  homostatlcally  and  Is 
not  proportional  to  water  intake  levels. 


Without  the  exception  for  potassium-40, 
smne  communities  might  be  required  to 
perform  more  analytical  examination  than 
necessary  if  waters  exceeded  the  gross  beta 
activity  screening  level.  If  the  increased  beta 
activity  is  due  to  potasslum-40.  there  Is  no 
Increased  risk  to  users  of  the  public  water 
systems  and  therefore  such  tests  are  unneces¬ 
sary. 

§  141.25 — ANALYTICAL  METHODS  FOR 
RADIOACTIVITY 

Several  commentors  noted  that  the  Pro¬ 
posed  Regulations  on  analirtical  methods  did 
not  allow  for  the  substitution  of  equivalent 
alternative  techniques.  EPA  agrees  that  this 
is  an  Important  consideration  and  S  141.27 
has  been  added  to  the  regulations  to  allow 
substitution  of  equivalent  analytical  meth¬ 
ods  with  the  approval  of  the  State  and  the 
Admlnlstratm*.  Two  commentors  believed 
that  no  analytical  methods  should  be  ^>ecl- 
fied  as  part  of  the  regulations,  40  FR  34324. 
The  Administrator  believes,  however,  that 
defined  analytical  methods  must  be  a  part 
of  the  regulations  so  that  compliance  proce¬ 
dures  are  uniform  and  subject  to  verifica¬ 
tion. 

Many  commentors  believed  that  alterna¬ 
tive  analytical  methods  were  preferable  to 
those  listed  In  the  proposed  regulations  and 
several  made  specific  suggestions.  EPA  recog¬ 
nizes  that  some  of  the  proposed  analytical 
methods  were  obsolescent  and  for  this  rea¬ 
son  a  new  handbook.  Interim  Radiochemical 
Methodology  for  Drinking  Water,  has  been 
prepared  by  the  Agency,  f  141^25  has  been 
revised  to  include  these  new  methods  and  to 
delete  some  of  the  analytical  methods  pro¬ 
posed  earlier.  However,  some  Standard  Meth¬ 
ods  have  been  retained  because  they  are 
equivalent  to  the  newer  procedures  and  are 
currently  being  used  by  State  laboratories. 

Several  comments  concerned  the  need  for 
laboratory  certification  and  quality  assur¬ 
ance.  EPA  will  seek  to  certify  at  least  one 
State  labm-atory  In  each  State.  The  State  may 
in  turn  certify  additional  laboratories.  Pur¬ 
suant  to  S  141.28,  only  monitoring  results 
from  laboratories  approved  or  certified  by 
the  entity  with  primary  enforcement  resjxm- 
sibility  will  be  acceptable. 

Several  comments  were  received  concern¬ 
ing  application  of  the  defined  detection  lim¬ 
its.  Hie  detection  limit  requirements  have 
been  changed  to  Indicate  clearly  that  the 
limit  applies  only  to  uncertainty  In  the  pre¬ 
cision  of  the  measurement  due  to  counting 
errors.  CXher  sources  of  imprecision  and  the 
overall  accuracy  of  the  determination  are 
not  a  part  of  the  detection  limits  given  In 
this  section  but  rather  their  control  Is  to 
be  Implemented  by  means  of  the  quality  as¬ 
surance  program  mentioned  previously. 

A  few  commentors  believed  that  the  pro¬ 
posed  detection  limit  for  gross  alpha  particle 
activity  was  too  low.  Because  systems  using 
very  hard  water  may  be  unable  to  detect 
alpha  particle  activity  at  the  1  pCl/1  con¬ 
centration,  the  detection  limit  for  compli¬ 
ance  with  the  gross  alpha  particle  activity 
limit,  {  141.15(b)  has  been  Increased  to  3 
pCl/l<  This  higher  detection  limit  Is  not 
acceptable  for  gross  alpha  particle  measure¬ 
ments  substituted  for  radium  analysis  under 
I  141.26(a)  (1)  (1).  If  water  hardness  pre¬ 
cludes  use  of  this  screening  test,  a  radium 
analysis  must  be  made  to  demonstrate  com¬ 
pliance  with  t  141.15(1)  of  these  regulations. 

Most  commentors  believed  the  detection 
limits  for  man-made  radioactivity  were  low 
but  practicable  in  laboratories  where  modem 
testing  facilities  are  available. 

{  141.26 — MONITORINO  REQUIREMENTS  FOR 

ALPHA  PARTICLE  AND  RADIUM  ACTTVITT 

The  major  comments  on  f  141.26(a)  were 
that  the  requirements  were  not  clearly  writ¬ 
ten  and  that  the  alpha  particle  activity 


screening  test  for  a  mandatory  radlum-226 
measurement  was  too  low  thus  necessitating 
unnecessary  expense  without  increasing  pro¬ 
tection  to  the  public  health.  Paragraph  (a) 
has  been  redrafted  to  clarify  the  Intent  of 
these  regulations;  and,  as  discussed  in  the 
preamble  to  these  regulations,  the  gross 
alpha  particle  screening  level  has  been  in¬ 
creased. 

Some  commentors  objected  to  the  require¬ 
ment  that  quartely  monitoring  be  con¬ 
tinued  when  maximum  contaminant  levels 
are  exceeded  and  others  asked  why  quarterly 
sampling  is  needed.  The  reason  why  quar¬ 
terly  monitoring  may  provide  additional 
public  health  protection  where  maximum 
contaminant  levels  are  exceeded  is  discussed 
in  the  Statement  of  Basis  and  Purpose.  The 
Agency  agrees  that  quarterly  s&mpllng  may 
be  unnecessary  In  some  cases  and  has 
amended  the  regulations  to  allow  a  single 
yearly  sample  where  a  one  year  historical 
record  based  on  quarterly  sampling  shows 
the  average  annual  gross  alpha  particle 
activity  and  the  radium-226  activity  to  be 
less  than  one-half  the  applicable  maximum 
contaminant  levels. 

Comments  were  divided  on  sampling  fre¬ 
quency.  Citizen  groups  tended  to  want  more 
frequent  monitoring  and  the  States  less  fre¬ 
quent  monitoring.  Of  particular  public  in¬ 
terest  was  the  possible  contamination  of 
ground  and  surface  water  by  mining  opera¬ 
tions.  The  revised  regulations  encourage  the 
State  to  require  more  frequent  monitoring 
for  natural  radioactivity  in  situations  where 
mining  or  other  operations  may  impact  on 
water  quality,  when  new  sources  of  supply 
water  are  utilized  or  when  water  treatment 
processing  Is  changed  by  the  supplier  of  a 
conununlty  water  system. 

Several  commentors  requested  an  exten¬ 
sion  of  the  Initial  two-year  period  proposed 
for  mandatory  compliance.  EPA  is  aware  that 
these  regulations  call  for  a  more  expanded 
monitoring  effort  than  Is  presently  being 
carried  out  by  most  States.  The  regulations 
have  been  revised  to  require  that  Initial 
monitoring  begin  within  two  years  and  that 
analysis  be  completed  within  three  years  of 
the  effective  data.  In  addition,  the  Agency 
has  reconsidered,  as  suggested  by  several  com¬ 
mentors,  the  proposed  requirement  that 
ground  water  be  monitored  every  three  years 
and  surface  water  every  five  years  and  be¬ 
lieves  monitoring  every  foiu*  years  for  each 
Is  appropriate.  The  regulation  has  been  so 
amended. 

A  few  States  requested  that  the  Initial 
monitoring  of  any  community  water  system 
for  radioactivity  be  at  the  discretion  of  the 
State  and  that  the  frequency  of  monitoring 
be  determined  by  each  State  on  a  case  by 
case  basis.  This  is  essentially  the  system  now 
used.  Congress  has  mandated  improved  con¬ 
trol  of  drinking  water  quality,  and  these 
regulations  seek  to  carry  out  that  mandate. 

Two  oommentors  objected  to  the  Agency's 
use  of  a  gross  alpha  screening  test  to  deter¬ 
mine  the  need  for  radlum-226  measurements 
because  such  a  test  Is  not  applicable  to 
radlum-228,  a  beta  emitter.  Since  radlum- 
226  and  radium-228  are  not  part  of  the  same 
decay  series,  one  of  the  commentors  believed 
an  evaluation  which  measures  only  gross 
alpha  particle  activity  was  Inappropriate.  It 
Is  true  that  radium-228  and  radium-226  are 
in  different  decay  series.  However,  the  avail¬ 
able  monitoring  data  Indicate  that  there  Is 
no  record  of  radlum-228  occurring  in  com¬ 
munity  water  systems  unless  It  Is  accom¬ 
panied  by  radium-226.  As  pointed  out  In 
the  Statement  of  Basis  and  Purpose,  the 
radlum-226  concentration  In  public  water 
supply  systems  Is  almost  always  greater  than 
the  radlum-238  eonoentratlon.  Theretbre,  a 
screening  test  baaed  on  gross  alpha  particle 
activity  Is  valuable  for  determining  when  fur¬ 
ther  testing  for  specific  radionuclides  is 
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necessary.  However,  States  are  encouraged  to 
require  specific  analyses  for  both  radlum-226 
and  radlum-228  where  radlum-228  may  be 
present. 

Several  commentors  raised  questions  con¬ 
cerning  the  points  at  which  samples  are  to 
be  taken  and  the  procedure  to  be  followed 
where  multiple,  or  alternate,  sources  are 
utilized.  As  indicated  In  both  the  Statement 
of  Basis  and  Purpose,  and  §  141.2(c)  of  the 
Interim  Primary  Drinking  Water  Regulations, 
sampling  Is  to  be  done  at  the  "free-fiowlng 
outlet  of  the  ultimate  user.”  Where  multiple, 
sources  are  employed,  the  samples  should 
represent  an  unbiased  estimate  of  the  maxi¬ 
mum  concentration  of  radionuclides  Ingested 
by  persons  served  by  the  system. 

The  Administrator  recognizes  that  in  some 
communities  several  wells  are  used  at  differ¬ 
ent  periods  throughout  the  year  to  supply 
drinking  water  and  that  because  of  different 
concentrations  of  radioactivity  In  these  wells 
the  concentration  In  finished  water  may  fluc¬ 
tuate  considerably.  It  is  recommended  that 
in  such  cases  the  States  require  augmented 
sampling  programs  which  include  monitor¬ 
ing  of  source  waters.  In  the  revised  regula¬ 
tions  the  State  has  been  given  authority  to 
order  such  monitoring. 

5  141.26(b) — MONITORING  REQUIREMENTS  FOR 
MAN-MADE  RADIOACnviTT 

There  were  two  types  of  objection  to  the 
proposal  that  mandatory  monitoring  for 
man-made  radioactivity  be  confined  to  sys¬ 
tems  serving  more  than  100,000  persons  and 
systems  impacted  by  nuclear  facilities.  Some 
commentors  felt  that  all  systems.  Including 
those  utilizing  ground  water,  should  be  mon¬ 
itored.  Others  believed  that  monitoring  only 
systems  serving  large  communities  would  not 
adequately  reflect  the  situation  In  their 
States. 

EPA  believes  that  because  of  cost  and  the 
size  and  number  of  laboratories  available 
now  to  do  the  radiochemical  analysis  re¬ 
quired  for  man-made  radioactivity,  monitor¬ 
ing  efforts  are  better  directed  at  those  sys¬ 
tems  which  are  most  likely  to  be  contami¬ 
nated  by  man-made  radioactivity.  However, 
the  State  should  require  monitoring  for 
man-made  radioactivity  In  each  principal 
watershed  under  Its  jurisdiction  as  necessary 
to  determine  the  extent  of  radioactivity  in 
surface  waters.  The  regulations  have  been  so 
amended. 

Commentors  representing  consumers. 
States,  and  Industry  objected  to  the  provi¬ 
sion  that  discharge  data  from  nuclear  facili¬ 
ties  could  be  used  In  lieu  of  monitoring  for 
man-made  radioactivity.  This  provision  has 
been  redrafted  to  reflect  more  adequately  the 
intention  of  this  provision.  Suppliers  may 
use  data  obtained  through  an  environmental 
surveillance  program  conducted  by  a  nuclear 
facility  In  conjunction  with  the  State  to 
show  compliance  with  these  regulations.  In 
many  cases  these  monitoring  programs  will 
Include  more  complete  and  frequent  analyses 
of  radioactivity  In  source  and  finished  waters 
than  would  normally  be  available  through 
State  efforts  alone. 

A  few  comments  stated  that  the  proposed 
monitoring  for  specific  radionuclides  in  the 
vicinity  of  nuclear  facilities  would  often  be 
unnecessary  and  that  If  such  tests  could  be 
preceded  by  a  screening  test  for  gross  beta 
particle  activity,  monitoring  costs  would  be 
reduced.  EPA  agrees  with  these  comments  as 
they  apply  to  the  required  quarterly  moni¬ 
toring  for  strontlum-89  and  ceslum-134.  The 
regulations  concerning  monitoring  In  the 
vicinity  of  nuclear  facilities  have  been 
amended  to  establish  a  screening  level  for 
gross  beta  particle  activity  of  16  pCl/1.  Only 
if  this  concentration  Is  exceeded  Is  measure¬ 
ment  of  strontlum-89  and  ee8lum-134  re¬ 
quired.  Tritium  and  lodlne-131  are  not  meas¬ 
ured  by  a  test  for  gross  beta  particle  activity 


and  the  requirement  for  analyses  for  these 
radionuclides  Is  retained. 

Some  commentors  pointed  out  that  moni¬ 
toring  for  iodlne-131  as  proposed  was  un¬ 
realistic  since  a  single  “grab”  sample  per 
quarter  might  not  detect  Intermittent  dis¬ 
charges  from  nuclear  facilities.  Other  com¬ 
mentors  stated  that  the  decay  of  lodlne-131 
would  render  any  measurements  meaning¬ 
less.  While  there  is  merit  in  both  arguments, 
continuous  monitoring  for  iodine-131  Is  Im¬ 
practical  in  many  cases  because  of  cost  con¬ 
siderations.  However,  monitoring  for  iodlne- 
131  will  be  more  meaningful  If,  each  quarter, 
a  sample  based  on  five  successive  daily  com¬ 
posites  Is  measured,  as  required  In  the  re¬ 
vised  regulations.  This  measurement  should 
be  made  as  soon  as  possible  after  collection 
and  appropriate  decay  corrections  applied  as 
outlined  In  Interim  Radiochemical  Meth¬ 
odology  for  Drinking  Water,  referenced  In 
S141.2S(a). 

Several  commentors  requested  supple¬ 
mental  information  on  the  storage  and 
analysis  of  composited  quarterly  samples. 
Additional  comments  questioned  the  feasi¬ 
bility  of  compositing  quarterly  samples  for 
iodine-131  monitoring  and  the  need  to  cor¬ 
rect  for  decay  between  the  time  samples  are 
collected  and  measured.  The  required  treat¬ 
ment  for  the  preservation  of  composited 
samples  is  discussed  in  both  the  Statement 
of  Basis  and  Purpose  and  the  reference  cited 
above.  In  the  case  of  lodlne-131,  hirdro- 
chloric  rather  than  nitric  acid  should  be  used 
for  acidification  and  .sodium  bisulfite  should 
be  added  to  the  sample. 

A  few  commentors  requested  that  cesium- 
137  be  included  with  cesium- 134  in  the 
monitoring  program  for  man-made  radio¬ 
activity.  The  Administrator  believes.  In  the 
interest  of  cost,  that  only  one  cesium  Isotope 
meMurement  should  be  mandatory.  Measure¬ 
ment  of  cesium- 134.  which  provides  more 
information  on  changes  In  environmental 
levels  than  ceslum-137  monitoring.  Is  pref¬ 
erable.  However,  States  may  include  cesi¬ 
um- 137  monitoring  If  they  desire  to  do  so. 
In  many  cases  costs  will  not  be  affected 
significantly.  When  beta  activity  exceeds  50 
pCl/l,  Identification  of  major  radioactive 
constituents  is  required.  The  extent  of  such 
analysis  should  be  based  on  the  States’  de¬ 
termination  of  what  radionuclides  are  likely 
to  be  present  in  the  water  and  the  maximum 
dose  that  could  be  delivered  by  unidentified 
components. 

A  few  commentors  requested  additional 
guidance  on  calculating  the  concentration  of 
radioactivity  yielding  4  mrem  per  year,  based 
on  NBS  Handbook  69,  as  required  by  these 
Regulations.  The  Administrator  anticipated 
this  problem  and  the  Agency  Is  publishing  a 
revised  Statement  of  Basis  and  Purpose 
which  Includes  a  table  giving  the  concentra¬ 
tion  that  is  calculated  to  result  in  a  dose 
equivalent  rate  of  4  mrem  per  year  from  all 
radionuclides  of  Interest.  The  revised  State¬ 
ment  also  contains  other  pertinent  Informa¬ 
tion  needed  to  facilitate  compliance  with 
these  regulations. 

/ 

PART  II 

General  Comments 
Monitoring  and  treat  rhent  costs 

Many  comments  were  received  on  the 
Agency's  estimate  of  monitoring  costs  under 
these  propased  regulations.  One  State 
supplied  cost  estimates  which  were  lower 
than  analytical  cost^  estimated  In  the  pre¬ 
amble.  Another  State  thought  that  cost  esti¬ 
mates  In  the  preamble  "were  about  right.” 
However,  all  other  commentors  thought  that 
the  cost  estimates  made  by  EPA  were  too  low. 
There  are  several  reasons  for  this  difference 
of  opinion.  In  some  cases  commentors  pro¬ 
vided  an  analysis  of  their  estimated  cost  for 
compliance  based  on  sampling  frequencies 


In  excess  of  those  required  by  the  proposed 
regulations  and  the  use  of  additional  test 
analyses  not  required  by  the  regulations. 
Another  source  of  difficulty  was  that,  as 
stated  In  the  preamble,  the  cost  per  sample 
did  not  Include  collection  aud  shipping 
charges.  One  State  estimated  this  cost  as 
high  as  $15.00  per  sample.  No  other  examples 
were  provided,  however.  This  Agency’s  cost 
for  obtaining  one  gallon  water  samples  for 
its  Eastern  Environmental  Radiation  Facility 
In  Alabama  Is,  exclusive  of  labor  costs:  con¬ 
tainer  cost,  $.62;  shipping  empty,  $1.00;  re¬ 
turn  full  container,  $2.00.  Since  analyses  for 
gross  alpha  particle  activity  and  radium  re¬ 
quire  less  volume.  States  costs  for  most  com¬ 
munity  water  supplies  should  be  lower. 

A  major  source  of  disparity  between 
Agency  and  commentor  cost  estimates  was 
that  the  EPA  estimates  did  not  include 
capital  equipment  costs.  This  Is  particularly 
important  for  States  having  essentially  no 
ongoing  program  for  measuring  radioactivity 
in  water.  In  such  cases  the  cost  estimates 
will  be  exceeded  If  a  new  laboratory  pro¬ 
gram  must  be  established.  In  most  cases, 
however.  State  laboratories  are  available  with 
at  least  some  equipment  for  Initiating  the 
required  monitoring  program. 

Two  states  objected  to  the  monitoring 
costs  for  natural  radioactivity  on  the  basis 
that  they  were  not  cost  effective  for  small 
public  water  systems.  They  contended  that 
monitoring  should  be  restricted  to  large 
community  water  supplies.  The  Administra¬ 
tor  believes  that  the  requirements  of  the 
Safe  Drinking  Water  Act  are  such  that  the 
quality  of  water  served  by  community  water 
supply  systems  should  be  independent  of 
the  population  size  to  the  extent  feasible. 
It  will  be  more  exp>ensive.  In  some  cases,  on 
a  per  person  basis  to  monitor  very  small 
systems,  but  such  costs  are  not  Impractical 
for  even  the  smallest  community  water  sys¬ 
tem.  However,  in  the  case  of  man-made 
radioactivity,  the  nature  of  the  potential 
hazard,  the  availability  of  laboratory  facili¬ 
ties  and  the  cost  of  monitoring  do  Justify 
limiting  required  monitoring  to  large  com¬ 
munity  water  systems,  serving  more  than 
100,000  persons,  community  systems  Im¬ 
pacted  by  nuclear  facilities,  systems  using 
water  from  major  watersheds,  and  such 
other  systems  as  are  designated  by  the  State. 

Other  groups  pointed  out  that  on  the 
whole  the  monitoring  cost  per  person  served 
is  trivial  and  objected  to  the  aggregation  of 
national  costs  in  the  preamble.  EPA  believes 
that  the  national  costs  as  well  as  the  cost 
to  Individual  community  water  systems,  are 
worthy  of  consideration. 

One  commenter  believed  that  the  number 
of  community  water  systems  impacted  by 
nuclear  facilities  had  been  underestimated 
because  the  number  of  nuclear  facilities 
would  Increase  markedly  In  the  future  and 
many  community  water  systems  would  be 
impacted  by  a  single  nuclear  facility.  It  Is 
true  that  the  number  of  nuclear  facilities 
that  will  necessitate  monitoring  of  com¬ 
munity  water  systems  will  Increase  in  the 
future.  The  cost  estimates  In  the  preamble 
were  based  on  an  assumed  average  of  one 
and  a  half  community  water  systems  being 
Impacted  by  each  nuclear  facility.  The  com¬ 
menter  believed  two  would  be  Impacted  by 
each  nuclear  facility  in  his  State. 

Another  commentor  wanted  to  know  if 
all  drinking  water  regardless  of  source  would 
be  monitored  for  both  alpha  particle  and 
beta  particle  radioactivity.  Ilie  Regulations 
are  specific  on  this  point.  Systems  utilizing 
only  ground  water  need  not  monitor  for  man¬ 
made  beta  particle  radioactivity.  Sources 
using  surface  water  must  monitor  for  both 
beta  and  alpha  particle  activity  If  they  serve 
more  than  100,000  persons,  utilize  surface 
water  which  may  be  contaminated  by  efflu¬ 
ents  from  nuclear  facilities,  or  as  required 
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by  tbe  State.  Other  surface  water  systems 
need  not  monitor  for  man-made  radioactiv¬ 
ity.  However,  It  Is  recommended  that  all  sys¬ 
tems  be  monitored  for  gross  beta  particle 
activity. 

A  large  number  of  respondents  were  con¬ 
cerned  with  the  number  and  adequacy  of 
existing  monitoring  facilities  and  the  costs 
connected  with  establishing  supplemental 
facilities.  In  some  cases  existing  monitoring 
facilities  may  not  be  adequate.  The  situa¬ 
tion  will  be  more  severe  for  those  Jurisdic¬ 
tions  where  the  gross  alpha  particle  concen¬ 
tration  exceeds  the  screening  level.  However, 
the  higher  screen  level  In  the  revised  regu¬ 
lation  will  reduce  the  number  of  mandatory 
radium  analyses  by  a  factor  of  two  or  more. 

Moreover,  the  phased  monitoring  require¬ 
ments  Imposed  by  these  regulations  should 
provide  adequate  time  for  State  and  pri¬ 
vate  laboratories  to  add  necessary  facilities 
and  equipment.  It  Is  true  that  many  small 
systems  will  be  required  to  monitor  for 
gross  alpha  activity  and.  In  the  aggregate, 
bear  the  major  cost  impact  of  the  monitoring 
requirements.  However,  it  Is  precisely  these 
systems  which  are  most  likely  to  be  con¬ 
taminated  with  natural  radioactivity.  There 
is  no  question  but  that  additional  funds  will 
be  required  for  such  increased  monitoring. 
It  was  the  Intent  of  Congress  that  these 
costs  be  borne  by  the  individual  public  water 
systems  and  that  corrective  measures,  such 
as  consolidation  of  smaller  systems,  be  em¬ 
ployed  to  ameliorate  this  effect. 

A  few  cennmentors  questioned  whether  the 
proposed  limits  were  “cost  effective”  In  terms 
of  both  treatment  and  monltOTlng  costs.  As 
stated  in  the  preamble  to  the  proposed  reg¬ 
ulations,  selection  of  an  appropriate  maxi¬ 
mum  contaminant  level  was  not  based  solely 
on  tbe  estimated  cost  effectiveness  of  radium 
removal.  As  explained  In  the  Statement  of 
Basis  and  Purpose,  tbe  health  risk  estimates 
are  uncertain  by  at  least  a  factor  of  four. 
However,  the  difference  In  cost-effectiveness 
between  different  control  levels  Is  Independ¬ 
ent  of  this  uncertainty  and  therefore  pro¬ 
vides  Information  on  where  cost-beneflt 
ratios  become  significantly  poorer.  The  State¬ 
ment  of  Basis  and  Purpose  also  examines 
why  the  cost-effectiveness  of  radium  re¬ 
moval  by  Ion  exchange  Is  low  and  suggests 
alternative  approaches  to  obtaining  maxi¬ 
mum  contaminant  levels  at  lower  costs.  The 
cost-effectiveness  of  the  required  monitoring 
program  will  depend  on  the  number  of  sup¬ 
plies  Identified  as  exceeding  the  maximum 
contaminant  limits.  This  cannot  be  forecast 
until  the  Initial  monitoring  Is  completed. 
In  any  event,  a  strict  cost-effectiveness  ap¬ 
proach  Is  not  the  Intent  of  the  Safe  Drinking 
Water  Act.  Maximum  contaminant  levels  are 
to  prevent  adverse  health  effects  to  the  ex¬ 
tent  feasible. 

One  commentor  Interpreted  a  statement  In 
the  Preamble  concerning  future  review  of 
these  regulations  to  Indicate  that  the  pur¬ 
pose  of  the  Proposed  Regulations  was  to  con¬ 
duct  a  national  field  survey  for  radioactivity 
In  drinking  water  at  State  expen.se.  A  second 
comment  expressed  a  similar  opinion  regard¬ 
ing  monitoring  requirements  lor  man-made 
radioactivity. 

The  Proposed  Regulations  are  based  on  the 
Administrator’s  determination  that  they  pro¬ 
tect  health  to  the  extent  feasible  after  tak¬ 
ing  treatment  costs  Into  consideration.  He  Is 
aware  that  the  Agency’s  estimates  na¬ 
tional  cost  are  dependent  on  the  number  of 
community  water  systems  impacted  and  that 
an  adequate  estimate  of  their  number  Is  not 
available  now.  By  Congressional  mandate 
these  are  interim  regulations  subject  to  revi- 
stem  In  1978.  The  Administrate  would  be  re¬ 
miss  If  he  were  to  Ignore  new  data  on  the 
Impact  of  these  regulations  as  It  becomes 


available  as  an  outgrowth  of  the  reporting 
requirement. 

Another  commente  asked  why  the  Agency 
had  not  set  the  limit  for  man-made  radio¬ 
activity  using  a  cost-benefit  approach.  The 
Agency  does  not  believe  such  an  approach  Is 
either  practicable  or  needed  at  this  time. 
Present  levels  ot  man-made  radioactivity  In 
oommimlty  water  systems  are  quite  low — a 
statement  supported  In  Appendix  HI  of  the 
Statement  of  Basis  and  Purpose  and  there  is 
no  evidence  that  allowing  higher  concentra¬ 
tions  In  drinking  water  would  confer  signifi¬ 
cant  reductions  In  compliance  costs.  Effluent 
control  costs  are  not  likely  to  be  changed  by 
the  proposed  regulations  for  man-made  ra¬ 
dioactivity.  Effluent  control  practices  of  the 
nuclear  industry  as  currently  regulated  ap¬ 
pear  to  be  adequate  In  terms  of  the  proposed 
maximum  contaminant  limits.  The  Agency 
does  not  believe  It  was  the  Intention  of 
Congress  that  the  cost  of  removing  man¬ 
made  radioactivity  from  public  water  sys¬ 
tems  should  be  balanced  against  the  cost  of 
effluent  controls  required  by  regulations  es¬ 
tablished  under  other  legislation. 

Calculational  models  used 

One  commentor  objected  to  the  state¬ 
ment  in  the  preamble  concerning  the  esti¬ 
mated  dose  due  to  drinking  water  contami¬ 
nated  by  currently  operating  nuclear  fuel 
cycle  COTnponents.  ’The  objection  was  based 
on  two  points. 

(1)  That  these  estimates  were  based  on 
calculational  models,  which  may  not  accu¬ 
rately  refiect  reality. 

(2)  Tliat  the  estimates  do  not  consider 
aerial  depositions  from  radioactive  materials 
which  are  Initially  deposited  Into  air  and 
then  fall  out  emto  the  ground  and  are 
washed  Into  waterways. 

TThe  Administrator  believes  the  best  calcu¬ 
lational  models  currently  available  were 
used  for  these  estimates.  Measurement  of  the 
actual  doses  is,  of  course,  impossible  at  these 
low  levels.  As  stated  In  the  Statement  of 
Basis  and  Purpose,  the  Administrator  will 
consider  new  models  as  they  are  proposed  by 
appropriate  organizations  and  modify  the 
proposed  regulations  as  necessary  to  refiect 
new  Information  as  It  becomes  available.  By 
basing  compliance  with  maximum  contami¬ 
nant  levels  on  measured  concentrations  of 
radioactivity  In  finished  drinking  water  the 
Administrator  believes  aerial  deposition  as  a 
source  of  water  contamination  Is  adequately 
considered. 

Public  water  systems  impacted 

One  commentor  stated  that  the  monitor¬ 
ing  data  Included  In  the  Statement  of  Basis 
and  Purpose  for  community  water  systems 
were  not  representative  of  the  radium  or 
alpha  particle  radioactivity  In  sections  of 
the  country  having  abn  jrmally  high  concen¬ 
trations  of  natural  radioactivity  and  there¬ 
fore  EPA's  estimates  of  the  Impact  of  the 
proposed  regulations  were  unrealistic.  Tlie 
Agency  believes  that  the  data  given  In  the 
Appendix  to  the  Statement  of  P&sls  and 
Purpose  were  representative  of  the  country 
as  a  whole,  but  agrees  there  are  sections  of 
the  country  which  routinely  have  higher 
amounts  of  radium  In  their  community 
water  systems.  However,  as  stated  In  the 
Statement  of  Basis  and  Purpose,  these  na- 
timxal  data  were  not  used  as  a  basis  for  tbe 
EPA  estimate  of  the  number  of  public  water 
systems  Impacted  by  the  proposed  maximum 
contaminant  limit  for  radium.  Rather,  that 
estimate  Is  based  on  other  monitoring  data 
obtained  mostly  in  regions  where  significant 
amounts  of  radium  are  commcmly  found  In 
community  water  systems,  as  referenced  In 
tbe  Statement. 


Linear  nonthreshold  response  functions 

One  comments  stated  the  Agency  was  too 
conservative  In  the  estimation  of  possible 
health  effects  because  a  linear  nonthreshold 
dose  response  function  was  assumed.  Another 
commentor' stated  a  linear  nonthreshold  re¬ 
lationship  Is  not  conservative  enough  since 
an  Increased  radlocarclnogenlc  response  has 
been  associated  with  low  dose  rates  from 
alpha  particle  Irradiation.  Conversely,  one 
commentor  stated  that  there  is  a  threshold 
for  radiation  injxiry  from  Ingested  radium  and 
that  the  maximum  contaminant  level  for 
radium  should  be  based  on  his  value  for  a 
threshold  dose.  Reasons  for  using  a  linear 
nonthreshold  dose  response  were  given  In 
full  In  the  Statement  of  Basis  and  Purpose 
and  are  reproduced  here  as  Part  III  of  this 
Appendix.  ’THf  Agency  Is  aware  that  one  study 
on  the  results  of  clinical  treatments  with 
radium-224  indicates  that  protraction  of  the 
alpha  eiq>osure  is  more  carcinogenic  and  that 
it  has  been  hjrpothesized  that  lung  cancer 
may  be  associated  with  very  low  dose  rates 
from  alpha  particle  emitters.  Also,  analyses 
of  the  radium  dial  painter  data  have  been 
interpreted  as  Indicating  that  bone  cancers 
from  lower  radium  doees  occur  later  In  life 
than  from  large  doses  and  this  has  been  in- 
teipreted  as  an  argument  for  an  effective 
threshold.  However,  the  United  States  Public 
Health  Service  has  studied  this  question  In 
some  detail,  BRH/DBE  70-5,  and  EPA  agrees 
with  the  nsPHS  finding  that  the  data  are 
insufficient  to  specify  an  unequivocal  dose 
response  model  and  their  conclusion  that, 
“•  •  •  in  the  low  dose  region  expected  to 
be  experienced  by  tbe  general  public,  the 
assumption  of  a  linear  nonthreshold  model 
continues  to  be  a  prudent  public  health 
philosophy  for  standeuds  setting.” 

MISCELL.^NEOUS 

TVo  States  requested  a  definition  of  “nu¬ 
clear  facility.”  As  explained  In  the  Statement 
of  Basis  and  Purpose,  the  term  "nuclear  fa¬ 
cility”  Is  fiexible  so  that  the  States  may  de¬ 
termine  which  community  water  systems  re¬ 
quire  additional  monitoring.  The  term  “nu¬ 
clear  facility”  should  not  be  construed  as 
ai^lylng  only  to  nuclear  electric-generating 
plants  and  other  components  In  the  uranium 
fuel  cycle  but  may  also  include,  at  the  op¬ 
tion  of  the  State,  waste  storage  areas,  experi¬ 
mental  facilities,  and  medical  centers  as  out¬ 
lined  In  the  Statement  of  Basis  and  Purpose. 

Pour  commentors  believed  that  the  pro¬ 
posed  regulations  would  be  difficult  for  per¬ 
sons  working  In  community  water  systems 
to  understand — that  they  were  too  technical. 
SPA  agrees  this  Is  a  highly  technical  subject 
not  ammable  to  lay  terms.  However,  the 
Agency  has  attempted  to  clarify  the  regula¬ 
tions  and  believes  that  all  States  have  radio¬ 
logical  health  personnel  who  are  willing  to 
as^t  a  supplier  of  water  If  particular  prob¬ 
lems  at  interpretation  arise. 

Several  comment<»s  expressed  the  opinion 
that  data  collected  prior  to  Implementation 
of  tbe  proposed  regulations  should  be  ad¬ 
missible  as  evidence  of  compliance.  EPA 
agrees  and  the  regulations  have  been  modi¬ 
fied  so  that  analytical  data  acquired  one  year 
prior  to  tbe  effective  date  of  these  regula¬ 
tions  may  be  substituted  for  monitoring  re¬ 
quired  during  the  initial  period  at  tbe  dis¬ 
cretion  of  tbe  State.  ’This  should  reduce  Ini¬ 
tial  monitoring  costs. 

’Two  commenUmi  expressed  concern  about 
adverse  health  effects  that  might  occur  as  a 
result  of  sodium  addition  to  water  during 
the  zeolite  softening  process.  Possible  health 
effects  from  sodium  were  considered  In  de¬ 
tail  by  the  Agency  In  the  development  of  the 
proposed  regulations  for  inorganic  chemi¬ 
cals,  as  well  as  for  radium,  and  are  discussed 
In  tbe  Statement  of  Basis  and  Purpose.  The 
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Agency  believes  It  not  appropriate  to  set  a 
maximxim  contaminant  level  fOT  sodium. 
The  consensus  of  opinion  among  medical 
personnel  In  this  field  is  that,  while  the 
sodium  added  is  not  negligible,  patients  on  a 
restricted,  but  noncrltlcal,  sodium  diet  would 
not  be  adversely  affected  at  the  Increased 
levels  contemplated.  Patients  for  whom  the 
increased  levels  might  be  critical  are  not 
normally  permitted  to  use  regular  drinking 
water  supplies  but  are  restricted  to  specially 
processed  water.  The  Statement  of  Basis  and 
Purpose  recommends  that  community  physl- 
clans  having  patients  in  areas  where  the 
concentration  of  sodium  is  increased  due  to 
radium  removal  be  so  Informed  by  the  sup¬ 
plier. 

One  commentor  took  exception  to  the  sug¬ 
gestion  in  the  preamble  that,  taken  as  a 
whole,  releases  from  hospitals  and  other  in¬ 
dustrial  facilities  would  result  in  doses  com¬ 
parable  to  those  released  from  nuclear  fa¬ 
cilities  such  as  light  water  reactors.  The 
statement  In  the  preamble  was  not  based  on 
a  full  scale  technical  evaluation.  The  Agency 
is  studying  releases  of  radioactive  materials 
from  hospitals  and  other  complexes  through 
contractor  research  and  will  amend  this 
estimate  as  necessary  based  on  these  and 
other  findings. 

Several  respondents  were  in  doubt  as  to 
the  responsibilities  of  the  water  supplier  In 
terms  of  actual  performance  of  the  required 
analyses.  Allied  questions  were  directed  to 
whether  the  supplier  of  water  or  the  State  is 
responsible  for  the  cost  of  analyses. 

It  is  the  Intent  of  the  regulations  that  the 
individual  water  supplier,  while  responsible 
tot  compliance  with  the  regulations,  may 
reasonably  be  expected  to  collect  and  trans¬ 
mit  water  samples  to  approved  laboratories 
for  actual  performance  of  the  radloanalysls. 
It  is  the  Intent  of  both  Congress  and  these 
regulations  that  the  principal  costs  associ¬ 
ated  with  compliance  with  the  Safe  Drinking 
Water  Act  be  borne  by  the  individual  public 
water  systems.  However,  a  State  is  not 
barred  from  analyzing  samples  for  public 
water  systems  without  charge. 

One  commentor  wanted  to  know  if  the 
proposed  maximum  contaminant  levels  tor 
radioactivity  in  drinking  water  replaced 
Federal  Radiation  Council  Guidance  on 
Radiation  Protection  Guides  for  the  general 
population.  These  regulations  do  not  replace 
FRC  recomendations  on  the  transient  intake 
of  radioactive  materials,  which  Included  both 
the  food  and  water  pathways,  and  which 
contemplated,  except  in  the  case  of  radium, 
exposures  of  less  than  a  lifetime  duration. 
EPA  believes  that  the  FRC  Range  n  limit  for 
large  population  groups  cannot  be  applied 
to  a  single  pathway,  such  as  drinking  water, 
since  FRC  Guides  include  exposure  from 
external  radiation,  inhaled  radioactivity  and 
radioactivity  in  food  as  well  as  drinking 
water. 

Three  commentors  questioned  basing  the 
maximum  contaminant  limits  on  the  scune 
dose  limit  whether  applied  to  any  Internal 
organ  or  to  the  whole  body.  EPA  has  consid¬ 
ered  this  question  with  care  in  developing 
■these  regulations,  recognizing  that  the  con¬ 
servatism  of  the  maximum  contaminant 
limits  was  Increased  by  this  decision.  The 
decision  not  to  consider  critical  organs  for 
the  ingestion  of  radioactivity  in  drinking 
water  is  based  on  the  National  Committee 
on  Radiation  Protection  (NCRP)  recom¬ 
mendations  contained  in  NCRP  Report  No. 
39.  In  that  report,  the  NCRP  recommended 
that  organ  dose  limits  for  the  general  popu¬ 
lation  be  based  on  whole  body  dose  and  not 


at  a  fraction  of  the  corresponding  occupa¬ 
tional  dose  limit  for  critical  organs.  The 
NCRP  decision  was  in  part  based  on  the  lack 
of  data  available  at  that  time  to  consider 
appropriately  the  risk  from  a  radiation  insult 
to  various  (u-gans.  Such  data  are  becoming 
available  now  and  the  International  Com¬ 
mission  on  Radiation  Protection  (ICRP)  is 
considering  basing  dose  limits  on  the  risk  to 
various  organ  systems.  When  the  ICRP  rec¬ 
ommendations  are  developed  in  final  form 
they  will  be  considered  by  EPA. 

PAST  m 

ORP  Policy  Statement  on  the  Relationship 

Between  Radiation  Dose  and  Effect;  March 

3,  1975 

The  actions  taken  by  the  Environmental 
Protection  Agency  to  protect  public  health 
and  the  environment  require  that  the  im¬ 
pacts  of  contaminants  in  the  environment  or 
released  into  the  environment  be  prudently 
examined.  When  these  contaminants  are  ra¬ 
dioactive  materials  and  ionizing  radiation, 
the  most  Important  impacts  are  those  ulti¬ 
mately  affecting  human  health.  Therefore, 
the  Agency  believes  that  the  public  Interest 
is  best  served  by  the  Agency  providing  its 
best  scientific  estimates  of  such  impacts  !n 
terms  of  potential  ill  health. 

To  provide  such  estimates,  it  is  necessary 
that  Judgments  be  made  which  related  the 
presence  of  ionizing  radiation  or  radioactive 
materials  in  the  environment,  l.e.,  potential 
exposure,  to  the  intake  of  radioactive  mate¬ 
rials  in  the  body,  to  the  absorption  of  en¬ 
ergy  from  the  ionizing  radiation  of  different 
qualities,  and  finally  to  the  potential  effects 
on  human  health.  In  many  situations  the 
levels  of  ionizing  radiation  or  radioactive 
materials  in  the  environment  may  be  meas¬ 
ured  directly,  but  the  determination  of  re¬ 
sultant  radiation  doses  to  humans  and  their 
susceptible  tissues  is  generally  derived  from 
pathway  and  metabolic  models  and  calcula¬ 
tions  of  energy  absorbed.  It  is  also  necessary 
to  formulate  the  relationship  between  ra¬ 
diation  dose  and  effects;  relatlmishlps  de¬ 
rived  primarily  from  human  epidemiological 
studies  but  also  refiective  of  extensive  re¬ 
search  utilizing  animals  and  other  biologi¬ 
cal  systems. 

Although  much  Is  known  about  radiation 
dose-effect  relationships  at  high  levels  of 
dose,  a  great  deal  of  uncertainty  exists  when 
high  level  dose-effect  relationships  are  ex¬ 
trapolated  to  lower  levels  of  dose,  particular¬ 
ly  when  given  at  low  dose  rates.  These  un¬ 
certainties  in  the  relationships  between  dose 
received  and  effect  produced  are  recognized 
to  relate,  among  many  factors,  to  differences 
in  quality  and  type  of  radiation,  total  dose, 
dose  distribution,  dose  rate,  and  radlosensi- 
tlvity.  Including  repair  mechanisms,  sex,  vari¬ 
ations  in  age,  organ,  and  state  of  health. 
These  fatcors  Involve  complex  mechanisms 
of  interaction  among  biological  chemical,  and 
physical  systems,  the  study  of  which  is  part 
of  the  continuing  endeavor  to  acquire  new 
scientific  knowledge. 

Because  of  these  many  uncertainties,  it 
is  necessary  to  rely  upon  the  considered 
Judgments  of  experts  on  the  biological  effects 
of  ionizing  radiation.  These  findings  are  well- 
documented  in  publications  by  the  United 
Nations  Scientific  Committee  on  the  Effects 
of  Atomic  Radiation  (UNSCEAR),  the  Na¬ 
tional  Academy  of  Sciences  (NAS),  and  the 
National  Council  on  Radiation  Protection 
and  Measurements  (NCRP),  and  have  been 
used  by  the  Agency  in  fcxmulating  a  policy 
on  relationship  between  radiation  dose  and 
effect. 


It  is  the  present  policy  of  the  Environ¬ 
mental  Protection  Agency  to  assume  a  linear, 
nonthreshold  relationship  between  the  mag¬ 
nitude  of  the  radiation  dose  received  at  en¬ 
vironmental  levels  of  exposure  and  ill  health 
produced  as  a  means  to  estimate  the  poten¬ 
tial  health  Impact  of  actions  it  tikkes  in  de¬ 
veloping  radiation  protection  as  expressed  in 
criteria,  guides,  or  standards.  This  policy  is 
adopted  in  conformity  with  the  generally  ac¬ 
cepted  assumption  that  there  is  some  poten¬ 
tial  ill  health  attributable  to  any  exposme 
to  ionizing  radiation  and  that  the  magnitude 
of  this  potential  ill  health  directly  propor¬ 
tional  to  the  magnitude  of  the  dose  received. 

In  adopting  this  general  policy,  the  Agency 
recognizes  the  Inherent  uncertainties  that 
exist  in  estimating  health  impact  at  the  low 
levels  of  exposure  and  exposure  rates  expected 
to  be  present  in  the  environment  due  to 
human  activities,  and  that  at  these  levels 
the  actual  health  impact  will  not  be  dis¬ 
tinguishable  from  natviral  occxirrenoes  of  ill 
health,  either  statistically  or  in  the  forms 
of  ill  health  present.  Also,  at  these  very  low 
levels,  meaningful  epidemiological  studies 
to  prove  or  disprove  this  relationship  are 
difficult,  if  not  practically  impossible  to  con¬ 
duct.  However,  whenever  new  information  Is 
forthcoming,  this  policy  will  be  reviewed  and 
updated  as  necessary. 

It  Is  to  be  emphasized  that  this  policy  has 
been  established  for  the  purpose  of  estimat¬ 
ing  the  potential  human  health  impact  of 
Agency  actions  regarding  radiation  protec¬ 
tion,  and  that  such  estimates  do  not  neces¬ 
sarily  constitute  identifiable  health  conse¬ 
quences.  Further,  the  Agency  implementation 
of  this  policy  to  estimate  potential  hiiman 
health  effects  presupposes  the  premise  that, 
for  the  same  dose,  potential  radiation  effects 
in  other  constituents  of  the  biosphere  will 
be  no  greater.  It  is  generally  accepted  that 
such  constituents  are  not  more  radiosensi¬ 
tive  than  humans.  The  Agency  believes  the 
policy  to  be  a  prudent  one. 

In  estimating  potential  health  effects  it  Is 
important  to  recognize  that  the  exposiuM 
to  be  usually  experienced  by  the  public  will 
be  annual  doses  that  are  small  fractions  of 
natural  background  radiation  to  at  most  a 
few  times  this  level.  Within  the  UB.  the 
natural  background  radiation  dose  eqiiiva- 
lent  varies  geographically  between  40  to  300 
mrem  per  year.  Over  such  a  relatively  small 
range  of  dose,  any  deviations  from  dose-effect 
linearity  would  not  be  expected  to  signifi¬ 
cantly  affect  actions  taken  by  the  Agency, 
unless  a  dose-effect  threshold  exists. 

While  the  utlllzatlmi  of  a  linear,  non¬ 
threshold  relationship  is  useful  as  a  gen¬ 
erally  applicable  p<filcy  for  assessment  of 
radiation  effects,  it  is  also  SPA'S  policy  in  spe¬ 
cific  situations  to  utUize  the  best  available 
detailed  scientific  knowledge  in  estimating 
health  impact  when  such  information  is 
available  for  specific  types  of  radiation,  con¬ 
ditions  of  e]q)osure,  and  recipients  of  the  ex¬ 
posure.  In  such  situations,  estimates  may  or 
may  not  be  based  on  the  assumptions  of  lin¬ 
earity  and  a  nonthreshold  dose.  In  any  case, 
the  assumptions  will  be  stated  explicitly  in 
any  £2*A  radiation  protection  actions. 

The  linear  hypothesis  by  itself  precludes 
the  development  of  acceptable  levels  of  risk 
based  solely  on  health  considerations.  There¬ 
fore,  in  establishing  radiation  protection 
positions,  the  Agency  will  weigh  not  only  the 
health  impact,  but  also  social,  econmnlo  and 
other  considerations  associated  with  the  a»- 
tivlties  addressed.  ^ 
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